Surgery is a science and an art, which is mastered through years of training and refined by the accumulation of individual experience and preference. Continuing professional development (CPD) is a concept that emphasizes a selfdirected approach to education. Coaching is a process that leads to increased utilization of a person's current skills and resources without counselling or advising. Coaching in surgery could be used to facilitate and optimize feedback and reflection, thus enhancing performance and outcomes through elite performance of an operative procedure. Therefore, it can be applied under the umbrella of CPD. Ultimately also emphasizing that better quality surgery is not necessarily purely based on technical outcomes, it is a combination of both technical and nontechnical practice. Coaching of surgeons is a conceptually formidable tool in the successful implementation of effective CPD programs. CPD currently provides an opportunity for surgeons to gain access to constantly evolving medical knowledge and technique; however, there is no accountability to its understanding or implementation. Coaches have the potential to provide confidential appraisal and feedback in a constructive approach with the aim to eliminate any barriers to the transfer of technique and knowledge.
Introduction
Surgery is a science and an art, which is mastered through years of training and refined by the accumulation of individual experience and preference. By the time surgical training is completed, surgeons are told that they have the competency to achieve safe and effective outcomes for their patients. Further to this, the autonomy achieved instills confidence in ones' ability. This combination of autonomy and competency are strongly held values in surgery. With time technological advancements and greater understanding have led to the evolution of surgical practice. With new techniques and equipment, the surgeon is expected to evolve with this change. It is often said "that it is hard to train an old dog new tricks." There are flaws in this traditional methodology, as there is little accountability for the surgeon to adapt or implement what they have learned in their practice. Continuous professional development (CPD) aims to help minimize this adherence to dated practice by encouraging self-directed learning and making physicians identify gaps in their knowledge and subsequently fill these gaps through educational seminars/workshops.
Coaching is a process that leads to increased utilization of a person's current skills and resources without counseling or advising. 1 It has been used in sport, education, music, and business where its utility is seen to improve results. We appraise coaching as a concept for use in the CPD of surgeons.
Continual Professional Development
CPD is a concept that emphasizes a self-directed approach to education. 2 In many countries, a demonstration of continuing medical education is mandated by professional or regulatory bodies, or it is stimulated by incentives, 2 which contribute greatly to the uptake of these activities. 3 The Royal Australasian College of Surgeons outlines the aims of their CPD program: 4 Health regulation authorities and the various colleges apply this framework to encourage such CPD. The benefits of these programs not been definitively shown. A review by Umble and Cervero demonstrated that educational meetings resulted in small to moderate improvements in professional practice and only small improvements in patient outcomes. 5 In a recent Cochrane review by Forsetlund et al, this improvement was also small with a mean adjusted risk difference of 6%. 3 Inferences have been made that high-intensity interaction in an educational setting may represent a more significant impact on the health professional with regard to improvement of practice. The type of interaction was however not defined. The theory of expertise and adult learning suggests that surgical coaching could be an effective intervention for education and improving professional practice and patient outcomes.
With the current CPD points system implemented in Australasia, there is very little incentive seen by practicing surgeons to implement what they are presented. Surgeon coaching may be the necessary gap in CPD.
Coaching
Coaching is a process that leads to increased utilization of a person's current skills and resources without counseling or advising. 1 It is focused on a task or goal, and typically does not involve guidance on personal issues as would be the case with mentoring. The concept is appealing because of success not only in the sporting arena but also in the teacher education field, where it has been shown to improve transfer of teaching techniques learned in workshops. 6 The principle of cooperative learning has been shown to have positive effects on student achievement when compared with individual students learning. Coaching is a type of cooperative learning that, in turn nurtures positive interdependence and personal accountability. Coaching has parallels with peer-assisted learning, but is distinctive as the participants are often at a similar level of knowledge, so there is a reciprocal exchange of highly specialized knowledge and technique. Participants are colleagues and they engage in an equal noncompetitive relationship that involves observation of the task, feedback to improve performance, and support in the implementation of change. The interaction can be reciprocal, but may not be balanced equally, as the coach is expected to have greater knowledge and experience. Advantages of peer-assisted learning include the ability to discuss a specialized topic using the same language. The peers themselves are motivated to learn, to achieve similar knowledge level, and finally, that the peers are nonthreatening compared with instructors or supervisors. Disadvantages of this learning methodology include the effect of sociocultural influences, which can hinder the ability to correct or critically evaluate a persons' knowledge or technique.
In this article, looking at the performance of individuals considered experts in their respective field, Ericsson developed a theory (Figure 1 ), which suggests that deliberate practice, feedback, and reflection are important in the development of elite performance, continued improvement, and maintenance of expertise. 7 This has been demonstrated with elite musicians and athletes. The combination of the above averts automaticity in action and empowers the participant to reflect and improve on future performances. This use of reflection allows the identification of areas for improvement, followed by adjustments in approach, and evaluation of impact. Expert performers are thought to develop an increasingly complex mental representation of the task to attain higher levels of control of their performance.
Coaching in surgery could be used to facilitate and optimize feedback and reflection, thus enhancing performance and outcomes through the elite performance of an operative procedure. Therefore, it can be applied under the umbrella of CPD. Ultimately also emphasizing that better quality surgery is not necessarily purely based on technical outcomes, it is a combination of both technical and nontechnical practice. This is encompassed in the concept of adaptive expertise, which is the ability to apply knowledge effectively to novel problems or atypical cases in a domain without glossing over distinctive factors. An innate tool is often used in the surgical field. Moreover, studies have shown that this flexibility can result in better performance than that of experts who do not display cognitive flexibility, resulting in, among other things, better technical troubleshooting. 8 
Components of Coaching
Mutual trust between participants is imperative for a successful peer-coach relationship. When applied to surgery, peers are at a similar level of knowledge, so can engage in a noncompetitive relationship.
Feedback and self-evaluation are characteristics of effective learning. This awareness of one's thought processes, known as metacognition, encourages improvement of performance where deficits are seen. When self-assessment skills are well developed, learners can evaluate their levels of understanding, their effort and strategies used on tasks, their attributes and opinions of others about their performance, and their improvement about their goals and expectations. 9 Less effective learners have minimal self-regulation strategies and depend on teacher/task feedback. Eva and Regehr propose learners make better use of external information about their performance by self-directed assessment seeking processes where one takes personal responsibility for looking outward and explicitly seeking feedback from external sources. 10 Coaches, like mentors, help with self-directed thinking, but can also show learners how to seek information and how to present it. They can also help the learner to identify goals. 11 The Wisconsin surgical coaching framework describes 3 distinct but interrelated activities of coaching: (1) setting goals, (2) encouraging and motivating, and (3) developing and guiding. 12 The aim of these steps is to encourage the development of the technical skill, cognitive skill, and nontechnical skills. This differs from the traditional pedagogy of surgical training and provides a timely and structured approach to increase competency in the addressed field.
Experiential Learning Theories
Adults learn best as active participants in learning that builds on individual needs, is tailored to past experiences, and has direct applicability to their daily activities. Surgeons rely on this experiential learning model in their day-to-day practice. Kolb in 1984 described his experiential learning theory in 4 stages. Initially, a new experience is encountered. This is followed by reflective observation where inconsistencies between experience and understanding are resolved. This reflection gives rise to a new idea, leading to the development of a new technique or modification of an existing process. Finally, there is application of this step to their practice. 13 The use of coaches who are experienced in newer techniques provides surgeons with reassurance that they are implementing a strategy or approach that will provide the best outcomes for their patients, while having an experienced colleague to guide them.
Barriers to Implementation of Coaching
Barriers to change comprise diverse personal, professional, and contextual factors. Concern that credibility would be undermined, particularly when receiving feedback in theatre is one such issue. Furthermore, some experienced surgeons did not wish to improve their technical skills and prefer to focus energy elsewhere, rationalizing that a small improvement in technical skills derived from coaching would not result in better patient outcomes. A disadvantage of learning with peers is that social and cultural influences prevent correcting or critically evaluating performance. This is better replaced with a supervisor who provides structured feedback and a goal-directed plan.
Without the compulsory introduction of an annual coaching session, surgeons could be asked to keep a through audit of their practices, which may be provided for by their respective specialty societies. This may provide a platform for comparison with baseline/industrial average practices and encourage them seeking coaching assistance as a tool to improve on any areas of deficiency.
Additionally, goal setting, follow-up, and reminders are important strategies that can be used by mentors once coaching intervention has occurred. Ericsson predicts expertise grow not just from experience but from engaging in activities designed or selected to improve performance. 7 Smither et al also state that mentors help set more specific goals and improve more than those who do not have mentors. 14 Published data on the topic of surgical coaching are limited with many questions yet to be answered. Questions on which surgical skills are amenable to coaching and how to best identify and train effective coaches. The role of technology with video-based versus live coaching. And finally (and inevitably), a feasibility analysis and the costs involved in the implementation of such training programs need to be justified.
